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The mean value of the larger root is, therefore, $ a. 

Also solved In aeimtlar manner by Professors Matt, Zerr, and Draughon. 

14. Proposed by CHARLES E. MYERS, Canton, Ohio. 

J of all the melons in a patch are not ripe, and \ of all the melons in the 
same patch are rotten, the remainder being good. If a man enters the patch on a 
dark night and takes a melon at random, what is the probability that he will get a 
good one? 

Solution by H. W. DRAUGHON. Olio, -Mississippi, and Q. B. M. ZERR, A. M., Principal of 
High School. Staunton, Virginia. 

Let 12«=the whole number of melons in the patch. Then in are not 
ripe and 3n are rotten. The 3» rotten melons may be included in the in not 
ripe melons in which case there would be 8n good melons, or the Bn rotten may 
not be included in the in not ripe melons in which case there would be 12« 
— (3» + 4») = 5>i good melons. 

. ■. there cannot be less than 5n nor more than 8n good melons. 
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. \ the chance of a good one = <H — ) = 

The chance of a not ripe one=H ) = 8 

The chance of a rotten one=A( — — — ) = fl. 

The chance of a not ripe and rotten one=+(-y t — )—i- 
•'■ j4 + jV+s + a=l as it should be. 

Solutions (i this problem were received from P. S. Berg. F. P. Matz, J. .V. Colaw, 

15. Proposed by F. P. MATZ, M. So., Ph. D.. Professor of Mathematios and Astronomy in New 
Windsor College, New Windsor, Maryland. 

Todhuntcr proposes; ''From a point in the circumference of a circular field 
a projectile is thrown at random with a given velocity, which is such that the 
diameter of the Held is equal to the greatest range of the projectile: prove the chance 
of its falling within the field, is f?=2- J — 27r-'( T /'2— 1), = .236+." Is this result 
perfectly correct as to fact? 

First Solution by the PROPOSER. 

Let J' be the point from which the projectile is thrown, yl/ > — 2<z, and 
L APB—ti. Now, if 0=the angle of elevation at which the projectile is 
thrown, and C =the chance for any given value of #; then, evidently, the 
required chance becomes 



Cde+\d0-± | 6" <#.... (1). 



Since the range is 

PB=2a sin2^=2a cos*', 

sin«4=^[,/(l + co3/5')+ I /(l-co8<0],=^i, 
and sin'>=i[ l /(l + cos#)— v/(l— cos^)], 

For all values of sin^ less than 
R 2 and greater than i?,, the projectile 
will fall into the field. The whole number 
of different directions of projection is 
proportional to the surface S, of the 
hemisphere center of which is P and 
radius \PB=a eos#; and this surface is 

St*-2xa*coa*(>....(2). 

The whole number of different directions of projection producing a 
range (/renter than PB is proportional to the surface S t of the zone included 
between two horizontal planes at the distances 7?,« cos# and R % aco%B from the 
center of the base of the hemisphere; and this surface is 

S« =« cos0|/(l— cos0) x 2na cos#=27ra s cos s 0|/(1— cos**) (3). 

That is, the whole number of different directions of projection giving 
a range less than PB is proportional to S t ~- S % \ and, therefore, we have the 
chance for any given value of 
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(l-cos6')=l- x /(2)8ini(9. • • .(4). 



=»2- , -2t- j (^2-1), = .236+, which is Todhunter's result. 
Seoond Solution. 

Obviously the number of favorable chances is represented by the area 
of the circle ABDPD'B' A — O, and the total number of chances is represented 
by the area of the circle A CEA ' E'C'A—P. Therefore, the required chance 
is <7=i, = .25. 

Third Solution. 

For any range PM the number of favorable chances is represented by 
the area A' of the double segment DMD'P, and the total number of chances is 
represented by the area of the circle DM 'D 'M— P. Let I PAD '=«; then 
lPOD'='2a>, lMPD'<*(§0~w\ PM**PD's*Usmco, atid A'=»2(Sector 
MPD'+ Sector POD '-Triangle OD' P)=2a*[n sin* co 

— (G»+siiM»CG8<»— 2ancos*a>}]. Hence the required chance becomes 

C~2a* CJK'doo+iva* rsfn*Bwf«»=i--^,=.29f7+. 
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Fourth Solution. 

From A draw at random the chord AE', put /LA'AE' = V; then 
AD'=2acosW=r t , and AE ' =&a cosW—r s . For any value of W tho number 
oi favorable chances is represented by the sectoral surface PAD ', and the total 
number of chances by the sectoral surface A' A E '. The chance in considera- 
tion, therefore, becomes 



C=2 f " (d'Wvdr^-2 C'" Cd'Vrdr= j. = .25. 



Fifth Solution. 
Put lPAD' = a>, then lAPD' = (irc— a>). Therefore, for any rango 
PD' the projectiles falling on the circular arc DMD' are within the field. 
Consequently the required chance becomes 

(£tt— g>) fh\t\ooda>-i-£ira I sina>c?w=— , = .182. 

J o £ 7t 

Sixth Solution. 

The number of favorable chances is proportional to 2/.MPD' 
*=2(\7t— ¥""), and the total number of chances is proportional to 2(7r). Hence 
the required chance becomes 



tf=2 ((In- W)dW^n OV= ', = .25. 
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Note — Since the projectiles are thrown at random, they should fall at 
random; and, therefore, the required chance should be C=], = .25. To interpret 
this result is apparently easy enough; but to interpret Todhunter's result, or the 
results C=. 297+ and <?=. 182, is not so easy. In fact, the interpretation of 
these three results becomes all the more remarkable when we note that their 
average value CU=.238 + , which average value differs but slightly from Tod- 
hunter's result. 

This problem was also solved by G. B. M. Zerr. J. M. Colaw, and John Did-, 
man, Jr., their result agreeing with that given by Todhunter and the first solution 
of Professor Matz. Professor Zerr says this result is perfectly true a« to mathematical 
fact. We published all of Professor Matz's solutions for comparison.— "EnfTOR. 

18. Proposed by B. T. F1NKEL, A. M., Professor of Mathematios in Kidder Institute. Kidder. 
Missouri. 

What is the average volume common to a cube and a rectangular s:>lid one 
inch square, the axis of rectangular solid being equal to and coinciding with the 
diagonal of the cube ? 

Solution by Professor 0. B. M. ZSBE, A. M-, Prinoipal of High Sohool, Staunton, Virginia. 

Let ABCD be a section of the rectangular solid, EFG a section o,f 



